Concanavalin A (Con A) also inhibited prey capture, and the inhibition was relieved by the addition of its hapten sugar, α-mannoside, suggesting that Con A-binding glycoconjugates are implicated in exocytosis of extrusomes and the adhesion of prey cells.
Introduction
The actinophryid heliozoon Actinophrys sol is a predatory protozoan that has a spherical cell body and radiating stiff pseudopodia called axopodia. A. sol captures prey organisms with its axopodia. When a prey organism makes contact with the axopodia, the prey becomes trapped by adhesion and is conveyed closer to the cell body by contraction of the axopodia. Beneath the plasma membrane, there are many electron-dense granules, called extrusomes. It was observed that the contents of the extrusomes were discharged when A. sol captures prey organisms (Patterson and Hausmann 1981) . It was also reported that the contents of extrusomes were labeled with Con A and that extrusomes contained a 40-kDa glycoprotein (gp40) that specifically binds to Con A (Sakaguchi et al. 2001) . These findings suggest that extrusomes and gp40 play a crucial role in prey capture. -dependent contraction of axopodia has so far been reported (Matsuoka and Shigenaka 1984) .
In this study, we examined the role of extracellular Ca 2+ in exocytosis and prey capture in A. sol. In addition, we investigated the effect of Con A on this process. We discuss the possible role of extrusomes and gp40 in prey capture.
Materials and methods

Organism and culture
A. sol was cultured monoxenically as described by Sakaguchi and Suzaki (1999) .
The prey flagellate Chlorogonium sp. was cultured axenically as described by Sakaguchi et al. (1998 were used at 20 µM. Calcium ionophore A-23187 (Nacalai Tesque, Japan) was used at 2 µM. Nifedipine, W-7, W-5 and A-23187 were dissolved in dimethylsulfoxide (DMSO), the final concentrations of which was less than 0.1%. Chloral hydrate was used at 10 mM to disturb the extrusomes.
The lectin Con A was used at 20 µg/ml, with or without its hapten sugar α-methyl-D-mannoside, at 20 mM. The effects of a pretreatment with Con A were also examined. A. sol cells or Chlorogonium cells were incubated for 5 min in solution containing 20 µg/ml Con A. The cells were then washed with 10% ASW, and new untreated prey or predator cells, respectively, were added. After 5 min, the number of A. sol cells that had captured prey was counted.
The cells did not appear to be damaged by any of these treatments, except chloral hydrate (discussed below). For each experiment, data were taken from at least five experiments and results were expressed as mean ± standard error of the mean (S.E.M.).
Results and Discussion
Extrusomes are secretory granules that are present under the cell membrane of many protozoa. (Maleki et al. 1987; Satir et al. 1988) . In mammalian cells, L-type channels are also known to play crucial roles in granule secretion in some cell types, including dendritic cells, cytotoxic The calcium ionophore A-23187 inhibited prey capture (Fig. 4) 
